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We, FMC Corporation, of 1617 Penn- 
sylvania Boulevard, Philadelphia, Pennsyl- 
vania, United States of America, a corpora- 
tion organized and existing under the laws 
of the State of Delaware, one of the United 
States of America, do hereby declare the in- 
vention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following state- 
ment : — 

This invention concerns a method of mak- 
ing moulded plastics containers and appara- 
tus for carrying out such method. More 
particularly, this invention relates to an im- 
proved method and apparatus for attaching 
preformed elements or fixtures (hereinafter 
called "preformed elements") to containers 
during the formation thereof, and to moulded 
containers so produced. 

It is conventional in the art to form con- 
tainers and other hollow articles by expand- 
ing a gob or closed tube of expandable plas- 
tics material within a desirably shaped mould. 
In a separate operation, containers formed in 
this manner are often provided with pre- 
formed elements, such as spouts or caps, as 
by means of adhesives or separate fasteners. 
The mode of attaching these preformed ele- 
ments, however, usually demands greater 
care and accuracy during the moulding oper- 
ation, entails added operations and material 
costs, and may often involve some sacrifice 
in the structural integrity of the container 
itself. 

According to the present invention there is 
provided a method of forming a hollow 
article of film-forming plastics material, in- 
cluding the steps of delivering a flowable 
mass of the film-forming material in the 
form of a tube or a gob into a mould, ex- 
panding the mass against the walls of the 



surrounding mould, causing or permitting the 
film- forming material of the expanded mass 
to set and severing the expanded .film-form- 
ing material from its source of supply, such 
method also including the step of engaging 
a preformed element having undercut por- 
tions with an end of the tube of the flowable 
mass or the expanded gob so that the film- 
forming material first flows into the pre- 
formed element and then outwardly under 
and into engagement with the undercut por- 
tions of the preformed element and thereby 
interlockingly attaches the preformed ele- 
ment to the hollow article. 

In one embodiment of the method, the pre- 
formed element is first positioned close to an 
annular extrusion means so that the film- 
forming material flows into the undercut por- 
tions thereof. This preformed element is 
then moved away from- the extrusion means 
concomitantly with the continued delivery of 
the flowable film-forming material so that a 
tubular mass thereof is provided within the 
surrounding mould. In another embodi- 
ment, a gob or closed tube of plastic film- 
forming material is suspended within a de- 
sirably shaped mould, and such film-forming 
material is expanded as a seamless envelope 
against the internal walls of the mould and 
into engagement with a preformed element 
which is supported within such mould. The 
containers moulded by the method of the 
present invention may be filled with a flow- 
able material and sealed while still remain- 
ing in the mould or .alternatively, they may 
be released and stored or filled in a separate 
and independent operation. 

The mass of plastic film-forming material 
which is initially delivered into the mould 
cavity may include an amount necessary for 
forming the entire container. Alternatively, 
thi$ initial mass may be supplemented with 
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additional film-forming material supplied con- 
tinuously and concomitantly with the expan- 
sion thereof into a container form. 

Expansion of the plastics film-forming 

S material may be achieved by means of air 
or other gas which is non-reactive with the 
particular film-fcrming material employed, or 
by means of a vacuum applied through the 
walls of the mould or by a flowable material 

10 which is being packaged or by a combina- 
tion of these procedures. If desired, the 
expanding or inflating medium may be in a 
heated condition when delivered into the gob 
of film-forming material to prevent premature 

15 setting thereof. 

In the embodiment of the invention where- 
in an annular mass of flowable film-forming 
material is extruded, the apparatus comprises, 
according to another aspect of the invention 

20 means for supplying the mass of film-form- 
ing material, mould sections providing a 
mould cavity of a desired shape whereinto 
the mass is supplied, means for expanding 
the mass against the walls of the mould cavity, 

25 means serving both to sever the expanded 
film-forming material from the supply means 
and to seal the film-forming material thus 
severed, a pillar for supporting a preformed 
element, the said pillar cooperating with the 

30 mould sections to provide said cavity, and 
means for moving the pillar towards and 
away from the supply means. 

The apparatus may also include means for 
filling the resulting hollow article or con- 

35 tainer with a flowable material which is to 
be packaged while the container remains in 
the mould cavity, as more fully described 
hereafter. 

In the resulting containers, the preformed 

40 element forms part of the container walls or 
body which is itself of seamless and unitary 
construction. The preformed element and 
container body are mechanically interlocked 
so that these parts may be readily separated 

45 from each other yet are connected together 
by a fluid-tight joint. 

The preformed elements which are attached 
to the containers may be formed of metal, 
plastics or any other suitable materials which 

50 are capable of withstanding the conditions 
employed during the moulding operation. Ex- 
cept for the presence of undercut or re-entrant 
portions, as heretofore mentioned, the par- 
ticular shape, structure and function of the 

55 preformed element is not critical for satis- 
factory practice of the present invention. For 
example, such preformed elements may con- 
sist of pouring spouts,, caps or closures, ad- 
vertising materials and container handles. 

60 In one embodiment of the present inven- 
tion, the container which is formed includes 
a preformed spout having external serrations 
for retaining a cap, tube, or perhaps a baby 
feeding nipple. In another embodiment, the 

55 attache^ element is itself a preformed con- 



tainer which includes re-entrant portions for 
interlocking the same to a plastics container 
during the molding of the latter. In a still 
further embodiment, the moulded container 
includes a preformed metal ring having a 70 
series of projections or teeth which serve to 
cut the container when the ring and con- 
tainer are turned relative to each other. 

The container of the present invention may 
be made from a wide variety of materials 75 
which may be rendered plastic or in a flow- 
able condition. Preferred types include the 
s3 T nthetic linear polymers of thermoplastic 
character and the elastomeric types. Of 
course, the selection of any particular material 80 
depends upon the character of the material 
which is to be packaged in the finished con- 
tainer. Thus, polyvinyl acetate, polyvinyl 
acetals, polyvinyl alcohols and neoprene, es- 
pecially the latter two types, are highly ad- 85 
vantageous when packaging oils, especially 
of the hydrocarbon type. Polyvinyl acetate, 
polyvinyl chloride, related copolymers ...of 
these two monomers, and polyethylene' are, on 
the other hand., particularly adapted for pack- 90 
aging of aqueous liquids. 

The film-forming material may be con- 
verted into a flowable mass or gob by fusion 
or by the incorporation of plasticizers or sol- 
vents capable of dissolving or dispersing the 95 
material. Thus, any of the thermoplastic 
materials may be heated to fusion, after 
which the expanding or inflating medium may 
be introduced into a tubular mass thereof, 
preferably at the same temperature as the 100 
fused material. If necessary, the tempera- 
ture of fusion may be lowered by the incor- 
poration of a plasticizer either of solid or 
liquid character. When plasticizers or sol- 
vents are incorporated into the plastic 105 
material to form the gob, the plasticizer or 
solvent is preferably non-reactive with the 
expanding medium. The cooling of the 
fused plastic mass, with or without plastic- 
izers, is effected as the expanded envelope 11C 
strikes the walls of the mould where it is set 
into a desired shape. Volatile solvents may 
be employed for dissolving or dispersing the 
film-forming material so that the tube or gob 
may be formed at room temperature and ex- llf 
panded, with the setting or coagulation of 
the expanded envelope occurring by volatiliz- 
ation of the solvent after expansion thereof 
against the mould walls. Known solvents 
and plasticizers mav be employed, the selec- 12( 
tion depending upon the particular film-form- 
ing material to be used. Thus acetone or 
dioxane may be used for vinyl acetate or co- 
polymers of vinyl acetate or vinyl chloride or 
acrylonitrile. The concentration of the .film- 12f 
forming material, when a solution thereof is 
used, is preferably as great as possible and 
is limited only by the necessity that the plas- 
tic mass be capable of expanding under the 
pressure of the expanding medium, yet be 13( 
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of a reasonably viscous coherent plastic 
character which is capable of supporting its 
own weight. 

In order that the invention may be more 
5 readily understood, several embodiments of 
the same will now be described by way of 
example and with reference to the accom- 
panying drawings in which: 

Figure 1 is a vertical section taken through 
10 the moulding apparatus of one embodiment of 
the present invention and illustrating the posi- 
tions assumed by the various parts thereof at 
the start of moulding operations; 

Figure 2 is a view similar to that of Figure 
15 1, illustrating the positions of the parts of 
the apparatus during an intermediate stage 
of an embodiment of the method of the pre- 
sent invention; 

Figure 3 is a view similar to Figure 2, 
20 showing the parts of the apparatus during a 
final stage of the method of the present in- 
vention; 

Figure 4 is a side view of a container 
formed in accordance with the present in- 
25 vention, with a portion thereof shown in sec- 
tion; 

Figure 5 is a vertical section taken through 
a moulding apparatus employed in the prac- 
tice of another embodiment of the present 
30 invention; 

Figure 6 is a partial side view of a con- 
tainer formed by the apparatus shown in 
Figure 5 with a portion thereof being shown 
in section; 

35 Figure 7 is a view similar to Figure 6 of 
another embodiment of a container produced 
according to the present invention; 

Figure 8 is a view similar to that of Fig- 
ures 6 and 7 of still another embodiment of 

40 the present invention; 

Figure 9 is a side view of the container 
of Figure 8 in an opened position; and 

Figure 10 illustrates a portion of the con- 
tainer shown in Figure 9, as viewed along 

45 the line X— X. 

Referring to Figure 1 of the drawing, the 
apparatus of the present invention includes 
an extruder or die 11, a pillar 13 and co- 
operating mould sections 15 and 17. The 

50 extruder 11 is of known construction and 
includes a pair of spaced concentric die mem- 
bers 19 and 21. The die member 19 is 
connected to a supply of flowable or plastic 
film-forming material, while the member 21 

55 is similarly connected to a suitable pump or 
pressurized tank for delivering an expanding 
or inflating medium, such as air, in accord- 
ance with a predetermined flow pattern. Tele- 
scoped within the die member 21 is a filling 

60 tube 23 which is connected to a supply of 
flowable material which is to. be packaged. 
The tube 23 is preferably supported by suit- 
able reciprocating means, such as a rack and 
pinion, not shown, so as to permit the tube 

65 23 to be moved relative to the extruder. In 



addition, a pair of blades 25 are slidably sup- 
ported by guides 27 for reciprocating move- 
ment across the end of the die member 19, 
as indicated by arrows 29. 

The pillar 13 is adapted to be reciprocated 70 
toward and away from the extruder 11, as 
indicated by arrows 31 and 33. Similarly, 
the mould sections 15 and 17 are mounted 
by . suitable means, not shown, for lateral 
movement toward and away from each other 75 
as indicated by arrows 35 and, together with 
the pillar 13, provide a cavity 37 of desired 
configuration. The pillar 13 includes a 
irecess 39 for receiving a preformed element 
or fixture, such as a container closure shown 80 
at 41, and an annular projection 43 which is 
adapted to seat within correspondingly shaped 
recesses 45 formed in the mould sections 15 
and 17. 

In practicing the method of the present "85 
invention with, the above described apparatus, 
a closure 41 or other preformed element is 
first positioned within the recess 39 of the ■ 
pillar 13 with its undercut (or re-entrant) 
portions 47 being exposed. " The pillar 13 90 
is then elevated into contact with the ex- 
truder 11, as shown in Figure 1, after which 
plastic or flowable film-forming material, in- 
dicated at 49, is supplied through the die 
member 19. The film-forming material 95 
which is first delivered engages with the in- 
side surface of the closure and then flows 
radially outwardly under and into the under- 
cut portions thereof. If necessary, the in- 
ternal surface of the closure 41 may be pre- 100 
treated with a suitable material, such as a sili- 
cone, to prevent adhesion of the film-forming 
material which engages therewith. 

Concomitantly with continuous extrusion 
of the flowable film-forming material, the pil- 105 
lar 13 is moved to its lowermost position and 
locked in place by the mould sections 15 and 
17, as shown in Figure 2. The tubular mass 
51 of film-forming material which is located 
within the mould cavity 37 is then expanded 110 
against the internal walls of the mould sec- 
tions, as by air delivered through the die 
member 21. 

The expanded film-forming material may- 
then be set, as by circulating chilled fluids 115 
through or against the mould sections to form 
a container bodv 53. While the film-form- 
ing material of the container body is still in 
a flowable or plastic condition, the blades 25 
are urged toward each other to thereby com- 120 
plete the formation of a container 53, which 
is shown in inverted position in Figure 3. 
The blades 25 may be heated to encourage 
flow of the film-forming material during con- 
tainer closing and, if desired, the container 125 
may be filled with a flowable material 57 
which is to be packaged, as by means of the 
tube 23, prior to the final sealing operation. 

It will be noted that, as the blades 25 
move across the die member 19 to seal the 130 
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finished container 53, the film-forming 
material which has been extruded is cleanly 
severed from that remaining in the die mem- 
ber 19. As a result, the film-forming 
material which is subsequently extruded will 
issue from the die part 19 as an annular or 
open-ended tube. The filled and inverted 
container 53 may be ejected from the appa- 
ratus merely by moving the mould sections , 
15 and 17 away from each other. 

The tubular mass of film-forming material 
which is initially delivered into the mould 
cavity may include the amount necessary for 
completing the formation of the entire con- 
tainer 53. Alternatively, the initially sup- 
plied mass of film-forming material may be 
just sufficiert to start the formation of such 
container and may be continuously replenished 
concomitantly with the expansion thereof to 
provide a container having a desired wall 
thickness. Further, in lieu of inflating such 
mass of film-forming material with air, ex- 
pansion may be achieved by the flowable 
material which is intended to be packaged, 
or by a combination of such expanding 
mediums. 

In the finished container 53, as shown in 
Figure 4, the undercut or re-entrant portions 
of preformed closure 41 are securely inter- 
locked with the container body to provide 
for fluid-tight seal. The preformed closure 
can be repeatedly removed by and reapplied 
to the container body, in the same manner as 
conventional snap-type covers, without any 
significant sacrifice in the strength and seal 
of the joint provided between the closure or 
container body. 

The apparatus shown in Figure 5 is simi- 
lar to that of Figures 1 — 3 and like numerals 
therein designate like parts operating in the 
same manner. In this embodiment, mould 
sections 15 and 17 cooperate with a mould 
section 13 1 to provide the cavity 33 of de- 
sired configuration. The mould section 13 l 
includes a recess 55 for receiving a preformed 
element, such as a container spout shown at 
58, and an annular projection 43 l which is 
adapted to seat within correspondingly shaped 
recesses 45 formed in the mould sections 
15 and 17. As indicated by arrow. 33 l , the 
mould section 13 1 is adapted to be recipro- 
cated vertically relative to a fixed article 
ejecting ring 65. 

In practicing the method of the present 
invention with the latter apparatus, the spout 
58 or other preformed element is first posi- 
tioned within the recess 55 of the mould 
section 13 l after which the mould sections 
15 and 17 are urged toward each other and 
against the mould section 13\ As shown in 
Figure 5, the mould sections 15 and 17 lock 
the mould sections 13 1 against vertical move- 
ment and provide the desired mould cavity 
37. 

Plastic or flowable film-forming material, 



indicated at 49 is then supplied through the 
die member 19 to form a gob thereof across 
the extruder 11, as shown in broken lines at 
49 1 . An expanding medium, such as air, 
is then delivered through the die member 21 70 
to provide for continuous expansion of the 
gob of film-forming material into the form 
of a seamless envelope 53 which engages 
with the exposed surfaces of the preformed 
spout 58, which flows into and about the 75 
undercut portions 62 and interlocks there- 
with as such expanded film-forming material 
is subsequently set to form a container body 
53. 

The blades 25 are urged toward each other 80 
while the film-forming material 49 is still in 
a plastic or flowable condition to complete 
the formation of a container and sever the 
same from the film-forming material which 
remains in the die member 19. The blades 85 
25 may be heated to encourage flow of the 
film-forming material during container clos- 
ing and, if desired, the container may be 
filled with a flowable material which is to be 
packaged, as by means "of the tube 23, prior 90 
to the final sealing operation. It will be 
noted that, during severance of the finished 
container, the tube of film-forming material 
remaining in the die member 19 is closed, 
as shown at 59, and thus prepares the same 95 
for the next container forming cycle. The 
filled container is removed from the appara- 
tus by first moving the mould sections 15 and 
17 away from each other and then lowering 
the mould section 13 1 until the container en- 100 
gages with the ejector ring 65. 

In the finished container, the preformed 
spout 58 is securely interlocked with the con- 
tainer body. It will be noted that, while 
the film-forming material flowed over and 105 
into the undercut portions 62 of the spout 
58 during the expansion thereof, the con- 
tainer body is of continuous, unbroken and 
fluid construction in the area in which such 
spout 58 is attached. Actually, the con- 110 
tainer body extends across and seals the dis- 
charge opening 61 of the preformed spout 
58 so that such body portion must be rup- 
tured before the container contents may be 
removed. As illustrated, the container spout 115 
58 may be provided with external threads or 
serrations 63 which serve to retain in place 
a cap 65 or other suitable means, as for ex- 
ample a baby feeding nipple. If desired, 
the cap 65 may be provided with a pin 67 120 
for use in puncturing the container body 55 
in the area of the spout discharge opening 61. 

It will be understood, of course, that the 
method of the present invention may be em- 
ployed for embedding or attaching a variety 125 
of different preformed elements to containers 
during the moulding thereof. In the em- 
bodiment shown in Figure 7, the preformed 
element consists of a container 67 which is 
interlocked by means of an upstanding lip 130 
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69 of the preformed container 67, disposed 
at an acute angle to the adjacent container sur- 
face so as to provide re-entrant portions 71 
with which the moulded container interlocks. 

5 In a still further embodiment of the in- 
vention, a preformed ring 73 is interlocked 
with the body portion 75 of a container 77, 
using the method as described above. The 
preformed ring 73 is formed with a plurality 

10 of fiat, inwardly directed, pointed projec- 
tions 79 which serve to sever the upper por- 
tion of the container body when such ring 
is rotated relative thereto. As shown in 
Figure 9, the severed portion of the container 

15 body remains interlocked with the preformed 
ring 73 and they together serve as a replace- 
able container cap. 

In practicing the above described method 
'in forming the container 77, it has been found 

20 that the plastic film-forming material which 
is employed readily flows over and around 
the pointed projections of the ring 73. Thus, 
there is no damage to the continuous and un- 
broken construction of the container body 

25 nor any significant reduction in the container 
wall thickness at these areas. 

WHAT WE CLAIM IS: — 

1. A method of forming a hollow article of 
film-forming plastics material, including the 

30 steps of delivering a flowable mass of the 
film-forming material in the form of a tube 
or a gob into a mould, expanding the mass 
against the walls of the surrounding mould, 
causing or permitting the film-forming 

35 material of the expanded mass to set and 
severing the expanded film-forming material 
from its source of supply, such method also 
including the step of engaging a preformed 
element having undercut portions with an 

40 end of the tube of the flowable mass or the 
expanded gob so that the film-forming 
material first flows into the preformed ele- 
ment and then outwardly under and into en- 
gagement with the undercut portions of the 

45 preformed element and thereby interlock- 
ingly attaches the preformed element to the 
hollow article. 

2. A method according to claim 1, where- 
in the film-forming material is delivered into 

50 'the mould in the form of a tubular mass, 
wherein the film-forming material flows under 
and into the undercut portions of the pre- 
formed element before the tubular mass is 
expanded. 

55 3. A method according to claim 2 wherein 
an open end of the tubular mass is engaged 
with the preformed element and flows radi- 
ally into the undercut portions thereof to 
interlock therewith. 

60 4. A method according to claim 2 or 3 
wherein the flowable tubular mass is delivered 
from an extrusion die, and wherein the pre- 
formed element is moved away from the die 



while the tubular mass is concomitantly ex- 
truded therefrom. 65 

5. A method according to claim 1, where- 
in the film-forming material is delivered into 
the mould in the form of a gob, and wherein 
the gob is expanded into a seamless, unbroken 
envelope against the internal walls of the 70 
mould and the exposed undercut portions of 

the preformed element. 

6. A method according to any one of the 
preceding claims, wherein the flowable mass 

cf film-forming material is expanded by an 75 
inert gas. 

7. A method according to any one of 
claims 1 to ^ wherein the flowable mass of 
film-forming material is expanded by a fluid 
material which is to be packaged in the 80 
hollow article and is sealed after expansion. 

8. A method according to claim 5, where- 
in the said inert gas is displaced by a fluid 
material which is to be packaged in the hol- 
low article and the film-forming material 85 
is sealed after expansion. 

9. A method according to any -one- of the 
preceding claims, wherein the film-forming 
material is thermoplastic and is set by cool- 
ing. 90 

10. Apparatus for forming a hollow article 
according to claim 1^ comprising means for 
supplying the mass of film-forming material, 
mould sections providing a mould cavity of 

a desired shape whereinto the mass is sup- 95 
plied, means for expanding the mass against 
the walls of the mould cavity, means serv- 
ing both to sever the expanded film-forming 
material from the supply means and to seal 
the film-forming material thus severed, a 100 
pillar for supporting a preformed element, 
the said pillar cooperating with the mould 
sections to provide said cavity, and means for 
moving the pillar towards and away from the 
supply means. 105 

11. A moulded container formed of film- 
forming plastics material made according to 
the method of any one of claims 1 to 9 and/ 
or using the apparatus of claim 10, said con- 
tainer having a body of seamless and unit- 110 
ary construction and an independent pre- 
formed element attached to the container 
body, the preformed element having under- 
cut portions into and under which extend 
corresponding portions formed in the con- 115 
tainer body whereby the preformed element 

is interlockingly attached to the container 
body without damaging its seamless and unit- 
ary construction. 

12. A moulded container according to 120 
claim 11, wherein the preformed element 

is a preformed container removable from the 
moulded container body without damaging its - 
seamless and unitary construction. 

13. A moulded container according to 125 
claim 10, wherein the preformed element is 

a tubular spout having a discharge opening 
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and the interlocking portions of the container 
body are continuous and unbroken. 

14. A moulded container according to 
claim 10, wherein the preformed element is 
a ring attached to the outside undercut por- 
tions, the projections having cutting edges 
adapting the same to sever the seamless con- 
tainer body when the ring is turned relative 
thereto. 

15. A moulded container according to claim 
14, wherein the ring encircles a portion of 
the side wall of said container body and ex- 
tends over at least a portion of the adja- 
cent end w^Jl thereof. 

16. A moulded container according to claim 
14 or 15, wherein the projections are flat 
and pointed. 

17. A method of forming a hollow article 
substantially as hereinbefore described with 
reference to Figures 1 to 4 of the accom- 
panying drawings. 

18. A method of forming a hollow article 
substantially as hereinbefore described with 
reference to Figures 5 and 6 of the accom- 
panying drawings. 

19. A method of forming a hollow article 
substantially as hereinbefore described with 
reference to Figure 7 of the accompanying 
drawings. 

20. A method of forming a hollow article 
substantially as hereinbefore described with 
reference to Figures 8, 9 and 10 of the 
accompanying drawings. 

21. Apparatus for forming hollow articles 



substantially as hereinbefore described with 
reference to and as shown in Figures 1 to 
3 of the accompanying drawings. 

22. Apparatus for forming hollow articles 
substantially as hereinbefore described with 
reference to and as shown in Figure 5 of 
the accompanying drawings. 

23. A moulded container substantially as 
hereinbefore described with reference to and 
as shown in Figure 4 of the accompanying 
drawings. 

24. A moulded container substantially as 
hereinbefore described with reference to and 
as shown in Figure 6 of the accompanying 
drawings. 

25. A moulded container substantially as 
hereinbefore described with reference to and 
as shown in Figure 7 of the accompanying 
drawings. 

26. A moulded container substantially as 
hereinbefore described with reference to Fig- 
ures 8, 9 and 10 of the accompanying draw- 
ings. 

27. A moulded container when made by 
the method of any one of claims 1 to 9 and/ 
or using apparatus according to claim 10. 

FORRESTER, KETLEY & CO., 
Chartered Patent Agents, 
Jessel Chambers, 88/90, Chancery Lane, 
London, W.C.2, and 
Central House, 75, New Street, 
Birmingham, 2, 
Agents for the Applicants. 
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